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Julie A.H. Rees
The Southwest Ground-water Resources Project encompasses the aquifers of five states: California, Nevada, Utah, Arizona, and New Mexico.
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Julie A.H. Rees
The Recharge Network studies are a part of the Southwest Ground-water Resources Project. This presentation is a discussion of the Recharge Project, and the Recharge Network in particular.



Strategy for Recharge Site StudiesStrategy for Recharge Site Studies

• 	Multiple sites across the Southwest

• 	Suite of methods applied at each site

• 	Collect and analyze data for 4 – 5 years

• 	Synthesize the results

• 	Multiple sites across the Southwest

• 	Suite of methods applied at each site

• 	Collect and analyze data for 4 – 5 years

• 	Synthesize the results



Recharge Study SitesRecharge Study Sites

Four study sites have been set up �
across the Southwest

•	 Mojave Desert
•	 Great Basin
•	 Sonoran Desert
•	 Rio Grande

Four study sites have been set up �
across the Southwest

•	 Mojave Desert
•	 Great Basin
•	 Sonoran Desert
•	 Rio Grande



Mojave Desert – Oro Grande WashMojave Desert – Oro Grande Wash

34 °30'

34 °40'

117 °30'

34 °20'

117 °10'117 °20'

R. 3 W.R. 7 W.

T
4 
N

T
7
N

800800

875875

Califor in a Aqueduct

Antelope

W

ash

Victorville

395

5 10
KILOMETERS

0

Regional aquifer
Alluvial aquifer

Precipitation chemistry
collector

Borehole

Temperature collection site

1930 water-level contour 

San
Bernardino

Mts.

San
Bernardino

Mts.

Sh
ee

p
C

re
ek

W
as

h

Gabriel
San

Mts.
Gabriel

San

Mts.

Cajon

Pass

15

   
 O

ro
   

Gra
nd

e  
W

as
h

M
oj ave                   R

iver

Oro GrandeOro Grande



Julie A.H. Rees
A flowing Oro Grande Wash



Julie A.H. Rees
The Trout Creek study is within the alluvial fan of Trout Creek.



Julie A.H. Rees
A view of Battle Moutain to the east of Trout Creek.



Sonoran Desert – Rillito CreekSonoran Desert – Rillito Creek
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Julie A.H. Rees
Collecting data from a piezometer set in the Rillito Creek.



Rio Grande – Arroyo HondoRio Grande – Arroyo Hondo

Arro
yo  Hondo

  S
an

ta     
Fe    

    
    

 R
iv

er

SANTA FE

Arroyo HondoArroyo Hondo



Julie A.H. Rees
Arroyo Hondo has a typical "no-flow" low flow.
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Similar instrumentation and analyses will �

be set up for each site

• 	Chemical analyses

• 	Use of heat as a tracer

• 	Darcian flow measurements

• 	Repeat microgravity and other geophysical 
measurements

•	 Measurement of ephemeral streamflows
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Method 1Method 1
	
	 	 Chemical mass balances
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Oro Grande – Chloride and TritiumOro Grande – Chloride and Tritium

LOGW-1 LOGW-3 LOGW-2

OGF

0

10

0

10

20

30

0

10

20

30

D
E

P
T

H
, I

N
 M

E
T

E
R

S

2000
0

10

20

30
0 8 0 8

0 8

2000 2000

2000

Above detection
limit
Below detection
limit

Chloride,
in   g/g

Tritium, in
Tritium units

µ



Rillito Creek at LaChollaRillito Creek at LaCholla



Chloride-Deposition NetworkChloride-Deposition Network



Method 2Method 2
	
	 	 Use of heat as a tracer

	 	 	 • Streambed temperature sensors

	 	 	 •	Vertical strings of temp sensors

	 	 	 •	Analysis with VS2DH
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Craycroft Temperature & Discharge DataCraycroft Temperature & Discharge Data





Method 3Method 3
	
	 	 Darcian flow measurements

	 	 	 • Extract intact cores from�
		 	 	 subsurface

	 	 	 •	Determine water content

	 	 	 •	Using SSCM, determine K(θ)
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Method 4Method 4
	
	 	 Geophysical measurements

	 	 	 • Repeat microgravity surveys	 	
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Method 5Method 5
	
	 	 Channel-loss measurements

	 	 	 • Stream gages

	 	 	 •	Load sensors
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